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7KH Dactylopiidae IRUP D JURXS RI SK\WRSKDJRXV
LQVHFWV VRPH RI ZKLFK KDYH HFRQRPLF LPSRUWDQFH
7KHLU VSHFLILF KRVWV DUH SODQWV RI WKH &DFWDFHDH
IDPLO\ PDLQO\ WKH JHQHUD Opuntia DQG Nopalea
3HUH] *XHUUD DQG .RV]WDUDE  7KLV IDPLO\
LQFOXGHV RQO\ WKH JHQXV Dactylopius ZKLFK LV
FXUUHQWO\ LV UHSUHVHQWHG ZRUOGZLGH E\  VSHFLHV
D. austrinus 'H /RWWR  D. ceylonicus
*UHHQ  D. coccus &RVWD  D. confertus
'H /RWWR  D. confusus &RFNHUHOO  D.
opuntiae &RFNHUHOO  D. salmianus 'H
/RWWR  D. tomentosus /DPDUN  D.
zimmermannii 'H /RWWR  3HUH] *XHUUD DQG
.RV]WDUDE
D. coccus LV WKH PRVW LPSRUWDQW VSHFLHV RI WKLV
IDPLO\ GXH WR LWV EHLQJ XVHG IRU WKH H[WUDFWLRQ RI
FDUPLQH DFLG D QDWXUDO UHG G\H SUHVHQWO\ XVHG LQ
IRRG SKDUPDFHXWLFDO DQG FRVPHWLF LQGXVWULHV
DPRQJ RWKHUV 9LJXHUDV DQG 3RUWLOOR  $V D
UHVXOW RI WKH FRPPHUFLDO LPSRUWDQFH RI WKLV LQVHFW
LW KDV EHHQ ZHOO VWXGLHG $VSHFWV RI WKH ELRORJ\
DQG EHKDYLRU 0pQGH]*DOOHJRV HW DO 
/ODQGHUDO DQG 1LHWR  SK\ORJHQLF UHODWLRQV
3RUWLOOR  DQG SURGXFWLRQ DQG H[SORLWDWLRQ
PHWKRGV RI WKH G\H 0DUtQ DQG &LVQHURV 
)ORUHV)ORUHV DQG 7HNHOHQEXUJ 
$OGDPD$JXLOHUD HW DO  KDYH EHHQ VWXGLHG
&RUWpV HW DO  VXJJHVWHG WKDW WKH
UHSURGXFWLYH WUDFW RI D. coccus LV D SRVVLEOH VLWH RI
FDUPLQH DFLG V\QWKHVLV 'HWDLOHG LQIRUPDWLRQ
DERXW WKH VWUXFWXUH RI WKH UHSURGXFWLYH V\VWHP RI
D. coccus IHPDOHV GRHV QRW H[LVW GHVSLWH WKH
LPSRUWDQFH RI WKLV VXEMHFW IRU WKH PDQDJHPHQW RI
WKHLQVHFW
7KH REMHFWLYH RI WKLV VWXG\ ZDV WR GHWHUPLQH WKH
JHQHUDO KLVWRORJLFDO FKDUDFWHULVWLFV RI WKH RYDULROHV
RI D. coccus, ZLWK WKH SXUSRVH RI FRQWULEXWLQJ WR
WKH NQRZOHGJH RI WKH UHSURGXFWLYH ELRORJ\ RI WKLV
VSHFLHVZKLFKLVRIJUHDWHFRQRPLFLPSRUWDQFH
Materials and Methods
7KH DGXOWV RI D. coccus ZHUH REWDLQHG WKURXJK
FODGRGH LQIHVWDWLRQ RI Opuntia ficus-indica /
YDU DWOL[FR &DFWDFHDH D KRVW RI D. coccus ZHUH
PDLQWDLQHG LQ  [  [  P JODVV FDVHV
7KH FODGRGHV ZHUH NHSW YHUWLFDO E\ UDIILD VWULQJV
LQVLGH WKH FDVHV DW  FP GLVWDQFH IURP HDFK RWKHU
&XOWXUHV RI D. coccus ZHUH PDLQWDLQHG RQ WKH
FODGRGHV RI WKH FDFWXV $GXOW IHPDOHV ZHUH
FROOHFWHG EHWZHHQ  DQG  GD\V DIWHU HFORVLRQ
5HSURGXFWLYH WUDFWV ZHUH GLVVHFWHG LQ 5LQJHU
VROXWLRQ0DUWtQH]
)RU DQDWRPLFDO H[DPLQDWLRQ VRPH UHSURGXFWLYH
WUDFWV ZHUH IL[HG LQ  JOXWDUDOGHK\GH DQG
SRVWIL[HG ZLWK  RVPLXP WHWUR[LGH IRU
REVHUYDWLRQ XVLQJ VFDQQLQJ HOHFWURQ PLFURVFRS\
9i]TXH] DQG (FKHYHUUtD  7R FRXQW WKH
QXPEHU RI QXUVH FHOOV ZLWKLQ WKH JHUPDULXP
ZKROH UHSURGXFWLYH WUDFWV ZHUH IL[HG LQ &DUQR\¶V
DQG SURFHVVHG XVLQJ WKH )HXOJHQ±JUHHQ OLJKW
WHFKQLTXH 0DUWtQH]  )RU WKH GHVFULSWLRQ RI
VWUXFWXUDO FKDUDFWHULVWLFV WKH RYDULHV RI IHPDOHV
ZHUH IL[HG LQ DTXHRXV %RXLQ¶V HPEHGGHG LQ
SDUDIILQ DQG  ƫP WKLFN VHFWLRQV ZHUH FXW 7KHVH
VHFWLRQV ZHUH WKHQ VWDLQHG XVLQJ WKH
KHPDWR[\OLQHRVLQWHFKQLTXH
Results and Discussion
Female Reproductive System
7KH UHSURGXFWLYH V\VWHP RI WKH DGXOW D. coccus
IHPDOH )LJXUH $ KDV D SDLU RI RYDULHV ZKLFK DUH
PDGH XS RI DERXW  VKRUW WHORWURSKLF RYDULROHV
7KH QXPEHU RI RYDULROHV SUHVHQW LQ &RFFRLGHD LV
H[WUHPHO\ YDULDEOH IRU H[DPSOH WKHUH DUH DURXQG
 LQ Orthezia urticae 2UWKH]LGDH 9RJHOJHVDQJ
DQG 6]NODU]HZLF]  EHWZHHQ  DQG  LQ
Dysmicoccus newsteadi 3VHXGRFRFFLGDH
Kermes quercus .HUPHVLGDH Eriococcus buxi
(ULRFRFFLGDH Gossyparia spuria (ULRFRFFLGDH
Cryptococcus fagisuga &U\SWRFRFFLGDH
Pseudochermes fraxini &U\SWRFRFFLGDH
6]NODU]HZLF] D DQG DSSUR[LPDWHO\  LQ
Porphyrophora polonica 0DUJDURGLGDH
6]NODU]HZLF]E
7KH RYDULROHV LQ D. coccus ZHUH REVHUYHG DW
GLIIHUHQW VWDJHV RI PDWXULW\ )LJXUH $ ZKLFK
LQGLFDWHV WKDW WKH PDWXULQJ SURFHVV RI WKHLU
RYDULHV RFFXUV DV\QFKURQRXVO\ 7KLV DV\QFKURQ\
DOORZV WKH IHPDOHV RI WKLV VSHFLHV WR RYLSRVLW
FRQWLQXRXVO\ GXULQJ VHYHUDO GD\V HYHQ ZKHQ
VHSDUDWHG IURP WKH KRVW SODQW 7KH VDPH
DV\QFKURQ\ LQ RYDULDQ PDWXULW\ LV DOVR VHHQ LQ
RWKHU &RFFRLGHD VXFK DV LQ G. spuria
6]NODU]HZLF] D .RWHMD HW DO 
+RZHYHU LQ P. polonica 6]NODU]HZLF] E
.RWHMD HW DO  DQG Steingelia gorodetskia
6WHLQJHOLLGDH .RWHMD HW DO  WKH RYDULHV
GHYHORS V\QFKURQRXVO\ DOO RYDULROHV PDWXUH DW WKH
VDPH WLPH $FFRUGLQJ WR .RWHMD HW DO  WKH
&RFFRLGHD JURXSV ZLWK DV\QFKURQRXV RYDU\
GHYHORSPHQW KDYH D SURORQJHG RYLSRVLWLRQ SHULRG
ZKHUHDV LQ VSHFLHV ZLWK V\QFKURQRXV RYDU\
GHYHORSPHQWWKLVSHULRGLVVKRUWHU
/ODQGHUDO DQG 1LHWR  PHQWLRQ WKDW RQH
IHPDOH D. coccus GHSRVLWV DERXW  HJJV 7KXV
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FRPSDULQJ WKH QXPEHU RI RYDULROHV SUHVHQW LQ D.
coccus ZLWK WKH QXPEHU RI HJJV WKH IHPDOH FDQ
GHSRVLW LW PD\ EH GHGXFHG WKDW WKH IHUWLOLW\ RI D.
coccus LVYHU\ORZ
7KH RYDULROHV LQ D. coccus RYDULHV HPHUJH UDGLDOO\
DOO DORQJ WKH ODWHUDO RYLGXFWV 7KH\ ODFN D WHUPLQDO
ILODPHQW EXW LQ HDFK RI WKHP LW ZDV SRVVLEOH WR
GLVWLQJXLVK WKH JHUPDULXP WKH YLWHOODULXP DQG D
VKRUW SHGLFHO 7KH ODWHUDO RYLGXFWV FDPH RXW LQWR
WKH FRPPRQ RYLGXFW ZKLFK ILQDOO\ FRPPXQLFDWHV
ZLWKWKHYDJLQD)LJXUH$
Ovariole Structure
Germarium
7KH JHUPDULXP LV PRUH RU OHVV VSKHULFDO LQ VKDSH
)LJXUH $ DQG VXUURXQGHG E\ DQ HSLWKHOLDO OD\HU
RI YHU\ IODW FHOOV )LJXUH % DQG & 7KLV
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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH JHUPDULXP FRQWDLQHG EHWZHHQ VHYHQ DQG HLJKW
JHUPLQDO FHOOV VL[ RU VHYHQ RI ZKLFK FRUUHVSRQG WR
WKH QXUVH FHOOV DQG RQH WR WKH RRF\WH )LJXUH '
7KLV FRQWUDVWV ZLWK WKH ODUJH QXPEHU RI QXUVH
FHOOV DQG RRF\WHV SUHVHQW LQ WKH JHUPDULXP RI
RWKHU &RFFRLGHD VWXGLHG )RU H[DPSOH LQ G.
spuria WKHUH DUH EHWZHHQ WKUHH DQG VHYHQ QXUVH
FHOOV DQG RQH WR IRXU RRF\WHV 6]NODU]HZLF]
D LQ P. polonica, WKHUH DUH EHWZHHQ VHYHQ
DQG IRXUWHHQ QXUVH FHOOV DQG IRXU WR VL[ RRF\WHV
6]NODU]HZLF] E DQG LQ S. gorodetskia
EHWZHHQ  DQG  QXUVH FHOOV DQG IRXU WR VL[
RRF\WHV DUH IRXQG .RWHMD HW DO  6LQFH LW LV
FRQVLGHUHG WKDW WKH QXPEHU RI JHUP FHOOV LQ
DGYDQFHG &RFFRLGHD LV UHGXFHG DQG XVXDOO\ GRHV
QRW H[FHHG  6]NODU]HZLF] F D. coccus
EHORQJVWRWKHDGYDQFHG&RFFRLGHD
7KH QXUVH FHOOV LQ D. coccus ZHUH TXLWH ODUJH DQG
WKHLU F\WRSODVP KDG D JUDQXODU DVSHFW 7KH QXFOHL
RI WKHVH FHOOV ZHUH DOVR YHU\ ODUJH DQG RI LUUHJXODU
VKDSH DQG RFFXSLHG DOPRVW DOO WKH FHOO YROXPH
7KHLU KHWHURFKURPDWLQ ZDV OREDWHG DQG RQH RU
PRUH QXFOHROL RI YDULDEOH VL]H FRXOG EH REVHUYHG
7KH FHQWUDO SDUW RI WKH JHUPDULXP )LJXUHV % DQG
& ZDV RFFXSLHG E\ WKH WURSKLF FRUH PDGH XS RI
DQ DFHOOXODU VWUXFWXUH 7KH QXUVH FHOOV ZHUH
FRQQHFWHG WR WKH WURSKLF FRUH E\ WURSKLF
SURFHVVHV 7KH WURSKLF FRUH DQG WKH WURSKLF
SURFHVVHV KDG D ILEULOODU VWUXFWXUH WKDW UDQ
OHQJWKZLVH WKURXJK WKHP )LJXUHV % DQG ( ,Q
WKH JHUPDULXP RI D. coccus LW ZDV QRW SRVVLEOH WR
REVHUYH RRF\WHV LQ SUHYLWHOORJHQHVLV WKDW
VXEVHTXHQWO\ ZRXOG HQWHU YLWHOORJHQHVLV )LJXUH
% DQG ( WKLV VDPH FKDUDFWHULVWLF KDV EHHQ
REVHUYHG LQ WKH PRVW DGYDQFHG &RFFRLGHD 7KLV
FKDUDFWHULVWLF LV VKDUHG ZLWK Quadraspidiotus
ostraeformis &XUWLV 'LDVSLGLGDH ZKHUH LW ZDV
DOVR QRW SRVVLEOH WR ILQG SUHYLWHOORJHQLF RRF\WHV LQ
WKH JHUPDULXP .RWHMD HW DO  $W WKH EDVH RI
WKH JHUPDULXP VRPH SUHIROOLFXODU FHOOV RI
DSSUR[LPDWHO\ HORQJDWHG IRUP ZHUH GLVWLQJXLVKHG
)LJXUH(
Vitellarium
7KH IROOLFXODU FHOOV KDG YDU\LQJ VKDSHV LQFOXGLQJ
F\OLQGULFDO FXELFDO DQG IODW GHSHQGLQJ RQ WKH
GHJUHH RI RYDULROH PDWXULW\ 7KHLU QXFOHL ZHUH
DOPRVW VSKHULFDO DQG FHQWUDOO\ ORFDWHG WKHLU
KHWHURFKURPDWLQ ZDV REVHUYHG DV D VPDOO SDFNDJH
SRVLWLRQHG LQ WKH FHQWHU )LJXUHV ( DQG ) ,Q
WKH YLWHOODULXP WKHUH ZDV DOZD\V RQO\ RQH RRF\WH
LQ YLWHOORJHQHVLV ZKLFK ZDV FRQQHFWHG WR WKH
JHUPDULXP E\ WKH WURSKLF FRUG GXULQJ WKLV SKDVH
)LJXUHV % DQG ( FRQWUDVWLQJ ZLWK S.
gorodetskia LQ ZKLFK IURP WZR WR IRXU RRF\WHV LQ
YLWHOORJHQHVLV PD\ EH IRXQG LQ WKH YLWHOODULXP
.RWHMD HW DO  7KH RRF\WH KDG D IDLUO\ ODUJH
QXFOHXV ZKRVH SRVLWLRQ YDULHG IURP FHQWUDO WR
FRPSOHWHO\ HFFHQWULF )LJXUH ) ,WV
KHWHURFKURPDWLQ ZDV REVHUYHG LQ WKH IRUP RI WKLQ
WKUHDGV DPRQJ ZKLFK VHYHUDO QXFOHROL FRXOG EH
SHUFHLYHG 7KH \RON RI WKH RRF\WHV LQ YLWHOORJHQHVLV
DSSHDUHG SULQFLSDOO\ LQ WKH IRUP RI JOREXOHV
)LJXUH ) 7KH WURSKLF FRUG ZDV DOVR VHHQ ZLWK D
ILEULOODU VWUXFWXUH DQG WKHVH ILEHUV HYHQ FDPH WR
SHQHWUDWHWKHWRSRIWKHRRF\WH)LJXUH(
Pedicel
7KLV VWUXFWXUH LV D WXEH EDVLFDOO\ VKDSHG RI D
VLPSOH FXELFDO HSLWKHOLXP ZLWK VPDOO QXFOHL
VLWXDWHG LQ WKH FHQWHU ,W ZDV QRW SRVVLEOH WR
REVHUYH DQ\ VSHFLDOL]DWLRQ RI WKHVH FHOOV ZKLFK
VXJJHVWV WKH DEVHQFH RI JODQGXODU IXQFWLRQ RU
IXQFWLRQVRIDQ\RWKHUW\SH)LJXUH*
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